Regulation of ghrelin gene expression in stomach and feeding response to a ghrelin analogue in two strains of rats.
Ghrelin is a peptide produced by the stomach and released into the circulation. As a natural ligand of the growth hormone secretagogue (GHS) receptor, it stimulates growth hormone secretion but it also stimulates feeding in humans and rodents. The orexigenic effect of ghrelin has been related to AgRP/NPY and orexin pathways. We proposed that ghrelin might be involved in the susceptibility to diet induced obesity and in the regulation of macronutrient selection. We have investigated these hypotheses in two strains of rat, the Osborne-Mendel (OM) rat that prefers diets high in fat and is sensitive to dietary obesity and the S5B/P1 (S5B) rat that prefers a low fat diet and is resistant to high fat diet induced obesity. OM and S5B rats were adapted to a choice of high fat (HF) and low fat (LF) diet for 2 weeks. GHRP-2, an analogue of ghrelin, was injected intraperitoneally into satiated and 24 h fasted rats at doses of 10, 30 and 90 nmol. Food intake was measured over the next 4 h period. In satiated S5B rats, GHRP-2 stimulated intake of the LF diet in a dose dependent manner but did not affect the intake of the HF diet. In satiated OM rats, 90 nmol of GHRP-2 stimulated HF intake. In contrast, neither fasted OM nor S5B rats increased the intake of either HF or LF diet in response to GHRP-2. Fasting for 18 h induced a large rise in ghrelin mRNA in stomach of OM rats but not in S5B rats. There were no significant differences in plasma total ghrelin. An increase in ghrelin mRNA in stomach immediately before the onset of the dark cycle was observed in OM but not in S5B rats. Active ghrelin level was significantly affected by different feeding conditions in both OM and S5B rats adapted on HF diet with a trend to increase after 48 h of fasting and to decline to basal levels following 10 h of refeeding. These data suggest that ghrelin stimulates the intake of the preferred macronutrient. In addition, a differential regulation of ghrelin gene expression between OM and S5B rats may be important in their differential sensitivity to HF diet-induced obesity.